Abstract -The existence of bifurcation points of Newtonian rotating polytropes in the interval of polytropic index 0.9989 < n ≤ 1.0795, in which asymmetric with respect to the axis of rotation solutions describing the density distribution are branched, is proved for the first time. It is shown that, in this interval of values of n , the parameter of the rotation rate at critical points ε k takes values 0.0442 > ε k ≥ 0. PACS numbers: 97.10.Kc
INTRODUCTION
The configuration of the homogeneous incompressible rotating gravitating fluid depends on one parameter determining the rotation rate ε = ( ω is the angular rotation rate of the configuration, G is the gravitational constant, and ρ 0 is the configuration density), and exact analytical solutions are known only for ellipsoidal equilibrium figures [1] [2] [3] . The configuration of the compressible rotating gravitating fluid depends not only on the parameter ε but also on the parameters of the equation of state of the gravitating matter. The problem of branching of asymmetric with respect to the rotation axis solutions to the equation describing rotating gravitating configurations in this case is complicated considerably. In this case, it is impossible to find exact analytical solutions. The question on the existence of bifurcation points can be answered only using approximate methods, and it is rather difficult to estimate the accuracy of calculations. Therefore, the problem of bifurcation points is open in this case.
It is convenient to define the order of asymmetry of matter distribution with respect to the axis of rotation of the configuration using the parameter X . For an incompressible gravitating rotating fluid, X depends on the rotation rate ε only, X = X ( ε ).
For magnetized configurations, the intensity of the influence of the magnetic field on the asymmetry parameter X is determined by η m = ( B 0 is the characteristic value of magnetic induction at the center of the configuration; a 1 , a 3 are the lengths of the large and small half-axes of the ellipsoid of rotation approximating the real surface of the configuration; and α is the inclination angle of the magnetic axis to the
axis of rotation). Physically, this means the ratio of the densities of magnetic and gravitational energies at the center of the configuration. The asymmetry X in this case depends on two parameters ε and η m .
The equation for the parameter X in the case of magnetized rotating homogeneous configurations was first obtained in [4] ; there, the important role of the parameter η m near the bifurcation points in this equation representing the cubic parabola with respect to X was demonstrated.
The situation on investigation of the behavior of the asymmetry parameter X for compressible gravitating rotating magnetized configurations is much more complicated. The parameter X depends on ε , η m , and the parameters of the equation of state P = P ( ρ ) describing pressure as a function of density. In the simplest case, these are polytropes with the index n , X = X ( ε , η m , n ).
Works performed by Jeans [5] and James [6] on the investigation of bifurcation points for rotating Newtonian gravitating polytropes for η m = 0 are most widely known. In these works, the maximum value of the polytropic index n k above which there are no bifurcation points, n < n k , are estimated. Jeans gives the estimate n k = 0.83, and James, the estimate n k = 0.808. The physical reason of this fact was assumed to be the matter outflow from the equator of the configuration arising for such degree of flatness of the configuration, which is necessary for reaching the bifurcation points [5, 6] . The gravitational acceleration at the equator g e is zero. If the rotation rate is high, g e becomes negative, matter outflows from the equator of the configuration, and the stationary configuration becomes impossible. This approach was proposed in [5] .
In these works, no analytical investigation of polytropic configurations near bifurcation points was performed, since in this case it is necessary to carry out calculations to terms of an order of MIKHEEV, TSVETKOV tions were performed using the linear approximation only.
It should be noted that in [6] many approximations and assumptions were made, and, in our opinion, the accuracy of these results is strongly overestimated by the author. This is especially related to the calculation of g e , since this quantity is calculated at the boundary of the configuration, and the binomial power series used in this work converge very slowly near the boundary. After differentiation necessary for calculation of g e , the accuracy of g e estimates is already decreased considerably. The influence of the configuration boundary on the solution to equations of the configuration is neglected. The assumption on the dominating role of the second harmonic in equations for the rotating gravitating polytrope made in [6] is a rather rough approximation.
The equation for the gravitating rotating configuration depends essentially nonlinearly on the polytropic index n , and the assumption on the absence of bifurcation points for n > n k is at least groundless.
The goal of this work is to demonstrate, in spite of known opinion [3, 6] , that there exist bifurcation points for Newtonian gravitating rotating polytropic curves with the index a little larger than unity.
In this region, the flatness parameter e = a 3 / a 1 at bifurcation points is quite close to unity, and the parameter of rotation rate ε can take arbitrarily small values. In this case, the values of g e become sufficiently nonzero and positive, which guarantees the stability of the configuration.
This effect can influence considerably the evolution of the angular velocity of slow pulsars ( ε is smaller or of an order of 10 -4 ) with the equation of state close to a polytrope with the index 1 < n < 1.08. The Reid equation of state of nuclear matter is the closest to this equation among realistic equations of state.
The considered problem is very important for astrophysical applications. The rotating magnetized Newtonian polytrope can serve as a good model for pulsars describing their basic properties, if relativistic effects of order of 20% are neglected. The value of the asymmetry parameter X determines the intensity of gravitational radiation of pulsars [4] , which is sought actively at present [7] . Near bifurcation points, the values of the parameter X and, therefore, the intensity of gravitational radiation is increased by many orders of magnitude [4] , which influences considerably the evolution of the period T . The value of the derivative of the pulsar period at present is measured for some pulsars with a precision of order of 10 -20 , and it can be used to judge the contribution of gravitational radiation proportional to X 2 into the period evolution.
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BASIC EQUATION AND STATEMENT OF THE PROBLEM
The basis of the mathematical model for rotating magnetized polytropes developed here is, similar to [8], the equation (1) where Π ( m ) is the contribution of magnetic tensions; = ρ / ρ 0 ; ρ is the density of the configuration; ρ 0 is the density at the center of the configuration; a 1 , a 3 are the half-axes of the spheroid approximating the surface of the configuration; p = P/P 0 is the ratio of pressure and pressure at the center; K 0 = , r ⊥ = x 1 e 1 + x 2 e 2 ;
x 1 = x/a 1 ; x 2 = y/a 1 ; x 3 = x/a 3 ; and D is the domain in R 3 in which ≥ 0.
The parameter K 0 is an important characteristic of the configuration; it is of an order of the ratio of pressure and gravitational energy density at the center of the configuration. 
The half-axes of the approximating spheroid a 1 , a 3 and the coefficients Z ijk are found from the condition of maximization of the functional [8] ( 3) which results in the system of equations (4) System of equations (1), (4) represents the closed system for finding a 1 , a 3 , Z ijk , and . 
